Background There are a variety of postoperative immobilization and therapy options for patients with basal joint arthritis. Although prior systematic reviews have compared surgical procedures used to treat basal joint arthritis, none to our knowledge compares therapy protocols for this condition, which are considered an important part of the treatment. (1) We sought to determine whether differences in the length and type of postoperative immobilization affect clinical results after basal joint arthritis surgery.
Introduction
Basal joint arthritis (also called trapeziometacarpal arthritis or carpometacarpal arthritis of the thumb) is a common problem. In patients with advanced, painful arthritis of this joint, there are multiple surgical options. These include resection of the trapezium with or without Kirschner wire stabilization of the thumb metacarpal, basal joint arthroplasty with trapezium resection, ligament reconstruction and tendon interposition, and prosthetic replacement. Although many systematic reviews have compared the various surgical procedures for treatment of basal joint arthritis [15, 17, 25] . These procedures generally are followed by postoperative therapy regimens, which can be quite variable.
A review of the hand therapy literature shows two systematic reviews on the nonsurgical treatment of hand arthritis. Valdes and Marik [23] examined 21 studies on conservative treatments and found evidence to support the use of orthotics, hand exercises, application of heat, or joint protection education combined with adaptive equipment to improve grip strength and function. Kjeken et al. [11] reviewed 12 studies and found consistent evidence that splints reduce hand pain. In contrast to the literature on preoperative hand therapy for hand arthritis, to our knowledge, there has been no systematic review on postoperative hand therapy interventions for basal joint arthritis.
The purpose of this study was to identify therapy protocols used after surgical procedures for basal joint arthritis through a systematic review. Specific purposes included: (1) We sought to determine whether differences the length and type of postoperative immobilization affect clinical results after basal joint arthritis surgery. (2) We also compared specific therapy protocols that were prescribed.
(3) Finally, we evaluated published protocols to determine when patients were released to full activity to see whether these appeared to affect clinical results.
Materials and Methods
A systematic review of the PubMed and Cochrane electronic databases was performed. Search terms used were postoperative, therapy, and basal joint arthritis. Additional relevant publications cited by the studies identified in the electronic searches were also included. The search was restricted to articles published in English.
Two independent reviewers (JYC, TW) screened the titles, abstracts, and full text of articles for inclusion. Disagreement was resolved through consensus. Inclusion criteria were scientific articles that contained information regarding postoperative therapy after primary surgery for basal joint arthritis that were published in English before May 2013. Review articles identified in the electronic searches were read to see if they identified additional studies but were not included. The two independent reviewers also assigned a design classification score as described by Jovell and Navarro-Rubio [10] to each study ( Table 1) .
The electronic search yielded 47 unique citations ( Fig. 1 ). Seven citations were excluded because studies were not in English. The title and abstract of the remaining 40 citations were reviewed and an additional eight were excluded because they were technique guides without patient results, epidemiological studies, or cadaveric studies. The full text of the remaining 32 articles was read with special attention given to the methods section. Nineteen articles that did not include a description of postoperative immobilization and therapy protocols were then excluded. One additional article was excluded because the surgical procedure did not include partial or complete trapeziectomy. This left 12 articles from the electronic search for this review. Citations from previous systematic reviews comparing surgical techniques for basal joint arthritis were also reviewed. This led to the identification of an additional seven articles for inclusion in the study, for a total of 19 articles evaluated ( Table 2) .
Results
Eighteen of the 19 studies described a period of postoperative immobilization of the basal joint in either a splint or a cast ( Table 3 ). Duration of postoperative immobilization varied depending on technique and surgeon preference. In studies in which patients underwent trapeziectomy followed by either tendon interposition or ligament reconstruction, the duration of splinting or casting ranged from 4 to 8 weeks. A common theme in studies in which a Kirschner wire was used after the surgical procedure [3, 6, 14, 15] was that patients were casted or splinted at least until the wire was removed, which occurred 4 to 5 weeks after surgery. For the studies in which some sort of joint prosthesis was implanted [1, 9, 18, 20, 21, 24] , postoperative immobilization time ranged from 2 to 6 weeks. The type of immobilization used for the studies was described in varying detail. Some authors mentioned only that the basal joint was immobilized postoperatively, whereas others described the materials and length of the splint or cast. Because of the variability both in immobilization protocols and surgical techniques, no clear conclusions could be drawn in terms of the clinical efficacy of the various approaches to and durations of immobilization. Postoperative thumb exercise protocols were quite variable across the studies identified (Table 4 ). Some patients simply were shown exercises after the immobilization was discontinued [2, 5, 8, 12, 13, 15, 19] . Patients in other studies were referred to a therapist after the period of immobilization [1, 3, 4, 7, 9, 24] . Finally, some patients were only referred to a therapist if it was felt they were not making satisfactory progress during followup visits [6, 14, 21, 22] . In the studies comparing different surgical techniques, most authors did not vary postoperative immobilization and therapy protocols based on the type of surgery [2, 4, 5, 9, 13, 18, 20] . However, in some studies, patients undergoing either trapeziectomy alone [3] or prosthetic joint replacement [21] were allowed earlier ROM than patients undergoing trapeziectomy with tendon interposition with or without ligament reconstruction. Because of the variability in surgical techniques and therapy protocols used, no clear conclusions could be drawn in terms of the clinical efficacy of the various therapy protocols used.
Time for return to full unrestricted activity was only mentioned in five of the 19 studies (Table 5) [6, 12, 14, 16, 19] . The range for time to return to full activity was 5 to 12 weeks in these studies. Two of these studies involved the hematoma distraction procedure [6, 14] and stated patients were encouraged to return to full activity at either 5 or 6 weeks after surgery. Because of the limited number of studies that discussed return to full activity, and the variability among them, no conclusions regarding differences in return to full activity after surgery for basal joint arthritis could be drawn.
Discussion
Although systematic reviews and randomized studies have compared preoperative immobilization and therapy protocols for the treatment of basal joint arthritis [23, 26] , much less is known about how to optimize the postoperative management after these procedures. The majority of the studies identified in this review focused on descriptions or comparisons of surgical techniques. Therefore, based on the available literature, it is difficult to draw definite conclusions regarding optimal postoperative immobilization, therapy protocols, and the best time to release patients to unrestricted activity after surgery for basal joint arthritis.
It is difficult to tailor postoperative immobilization and hand therapy recommendations to specific basal joint surgeries based on the literature because many studies compared different surgery techniques but used the same postoperative protocol regardless of surgery type [2, 4, 5, 9, 13, 18, 20] . Although it is understandable that authors looking to compare different surgical techniques would want to limit other variables as much as possible, possible advantages of Trapeziectomy with APL interposition 3 weeks in thumb spica splint van Rijn and Gosens [24] Joint prosthesis (Avanta SR) (Small Bone Innovations) 2 weeks in thumb spica splint LRTI = ligament reconstruction and tendon interposition; FCR = flexor carpi radialis; APB = abductor pollicis brevis; APL = abductor pollicis longus; IP = interphalangeal. some surgical techniques could be a decrease in postoperative immobilization time or earlier return to unrestricted activity. This cannot be seen without studies comparing different lengths of immobilization and exercise protocols.
To make recommendations regarding length and type of postoperative immobilization, future research should vary these factors for specific basal joint arthritis surgical procedures. Studies randomizing patients to different splints or Similarly, studies randomizing patients to different postoperative exercise and therapist referral protocols after surgery for basal joint arthritis could help define the optimal regimen. This could also assist in determining which specific parts of the therapy protocol help patients with basal joint arthritis make the most functional gains.
Finally, future studies describing surgical treatment options for basal joint arthritis should consistently include information about when patients are permitted to return to unrestricted activities. Differences in this outcome could lead patients and physicians to choose different procedures when earlier return to activity is either desired or required, especially if other outcomes for the surgeries being compared are similar.
This systematic review found that there is considerable variation in the literature in terms of the type and duration of postoperative immobilization, the postoperative exercise and therapist referral patterns, and the length of time before patients were permitted to return to full activities after surgical treatment of basal joint arthritis. It also suggests several avenues for further research. First, multiinstitutional studies comparing immobilization times and therapy protocols after the same surgical procedure should be performed. Additionally, studies comparing different surgical treatments for basal joint arthritis should consider using different immobilization and therapy protocols based on surgery type. Finally, future studies on surgical treatments for basal joint arthritis should include specific information regarding when patients are allowed to return to unrestricted activities.
